




November 8, 1996

Memorandum

SUBJECT: EFED RED Chapter for Tribufos

FROM: Mary Powell
Science Analysis and Coordination Staff
Environmental Fate and Effects Division (7507C)

THRU: Kathy Monk, Acting Chief
Science Analysis and Coordination Staff
Environmental Fate and Effects Division (7507C)

TO: Margaret Rice, PM 53
Mark Wilhite, PM Team Reviewer
Accelerated Reregistration Branch
Special Review and Reregistration Division (7508W)

Attached please find the following documents for the completed RED for tribufos:

1.  Summary report
2.  Integrated EFED RED chapter
3.  EFGWB science chapter
4.  EEB science chapter

There are numerous LOC exceedances for this chemical and several data gaps.  These and other
issues are discussed in the following summary report.

If you have any questions about this case, please call Mary Powell on 305-7384.



RED Summary Report

I. Introduction

Tribufos is a defoliant used to remove leaves from cotton plants prior to anticipated
harvesting.  The maximum application rate is 1.875 lb ai/acre.  It is applied preharvest by spray
(aircraft and ground) and ultra low volume (aircraft and ground).

The environmental fate of tribufos has been well characterized in the laboratory, though its
behavior in the field is not yet clearly understood.  Based on laboratory data, tribufos is persistent
and immobile, thus the possibility exists that tribufos will accumulate in soil with repeated
applications.  The primary route of dissipation appears to be anaerobic metabolism under flooded
conditions, with a half-life of 4-6 months.  Tribufos is stable to hydrolysis, photodegradation, and
aerobic soil metabolism.  It is only moderately soluble in water and has a fairly low vapor
pressure.

Tribufos binds to soil and is, therefore, not expected to leach to ground water or move to
surface water through dissolved runoff.  Freundlich Kads values ranged from 61-106 in sand, sandy
loam, silt loam, and clay loam soils.  Kocs ranged from 4870-12684.  Aged tribufos residues were
also not mobile, with 90-99% of the applied remaining in the 0-6 cm layer of the soil columns.

Tribufos can contaminate surface water at application by spray drift.  Substantial fractions
of applied tribufos may remain available for runoff for many months post-application.  The
relatively high soil/water partitioning of tribufos indicates that runoff will generally occur
primarily via adsorption to eroding soil as oppossed to dissolution in runoff water.  In addition,
the concentration of tribufos adsorbed to suspended and bottom sediment will be much greater
than its concentration in sediment pore water or the water column.

Data on fish accumulation have shown that tribufos has a low potential to bioaccumulate
in bluegill sunfish.  Bioconcentration factors were 300X, 1300X, and 730X for edible tissues,
nonedible tissues, and whole fish, respectively.  Tissue residues decreased rapidly during the
depuration period with 71-88% of the radioactivity eliminated after 14 days.

II. Summary of Toxicity

The available acute toxicity data on the TGAI indicate that tribufos is practically nontoxic
to moderately toxic to birds (LD50s:  151 - 2,934 mg/kg; LC50s:  1519 - > 5000 ppm),
moderately toxic to small mammals (LD50:  192 - 235 mg/kg), practically nontoxic to bees
(LD50:  > 24.17 µg/bee), very highly toxic to moderately toxic to freshwater organisms (LC50s: 
0.027 ppm - 2.100 ppm), and very highly toxic to highly toxic to estuarine/marine organisms
(LC50 or EC50:  0.0046 to 0.767 ppm).  Chronic toxicity studies established the following NOEC
values:  148 ppm for bobwhite quail; 32 ppm for small mammals; 1.56 ppb for freshwater
invertebrates; and < .34 ppm for estuarine/marine invertebrates.
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Nontarget terrestrial plant toxicity data are lacking; most nontarget aquatic plant toxicity
data are lacking.  However, data are available on a freshwater green alga (Kirchneria
subcapitata) and a marine diatom (Skeletonema costatum):  EC50s = 0.148 ppm and 0.370ppm,
respectively.

III. Summary of Risk

A table of risk quotients (RQs) may be found on the following page, "Summary of Risk
Quotients for Tribufos."

Acute risks to nonendangered birds are not likely (RQ, = .1-.3); any potential acute risks
may be mitigated by restricted use classification.  Chronic risks are likely (RQ = 1.03-3.04), but
the probability of whether they will occur is difficult to assess.

Acute and chronic risks are likely for small mammals.  Chronic risks present the highest
RQ (6.38-13.94), and the certainty of this assessment is high; acute RQs range from .01-2.23 and
the certainty of this assessment is moderate to high.

Aquatic risk assessments are based on exposure scenarios from three states:  California,
representing a dry climate; Mississippi, representing a wet climate; and Texas, a mixed climate:

! In the California scenario, acute risks to freshwater vertebrates (RQ = 0) and
invertebrates (RQ = .01) are not likely.  Chronic risks for freshwater invertebrates
(RQ = .05) are also unlikely; chronic effects data for freshwater fish are lacking. 
Use of tribufos in California is not expected to affect estuarine/marine
environments.

! In the Texas scenario, acute risks to freshwater vertebrates are not likely (RQ =
.03).  A chronic risk characterization for freshwater fish is not possible; chronic
effects data are lacking.  Acute risks to freshwater invertebrates (RQ = .3) may be
mitigated by restricted use classification; however, chronic risks to these organisms
is likely (RQ = 1.5).  Endangered freshwater invertebrates are likely to be affected
acutely and chronically.  Acute risks to nonendangered estuarine/marine fish are
not likely (RQ = .06); however, endangered estuarine/marine fish may be affected
acutely.  A chronic risk characterization for estuarine/marine fish is not possible;
chronic effects data are lacking.  Acute (RQ = 1.6) and chronic (RQ = 10) risks to
estuarine/marine invertebrates, including endangered species, are likely.

! In the Mississippi scenario, endangered freshwater fish may be acutely affected. 
However, a chronic risk characterization for freshwater fish is not possible; chronic
effects data are lacking.  Acute risks to estuarine/marine fish (RQ = .11) may be
mitigated by restricted use classification; however, endangered fish may be affected
acutely.  A chronic risk characterization for estuarine/marine fish is not possible;
chronic effects data are lacking.  Acute and chronic risks to freshwater
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invertebrates (RQ = .52 and 3.5, respectively) and estuarine/marine invertebrates
(RQ = 2.8 and 23.33, respectively), including endangered species, are likely.

IV. Data Gaps

A. Ecological Effects

EFED is able to complete a partial risk characterization of tribufos using the present
toxicity data.  The following additional data would increase the certainty of the risk assessment:

1. An avian reproduction study using mallard duck (71-4(b)):  Submission of this
study would have a medium value since EFED was able to complete a chronic
characterization for birds using the bobwhite quail reproduction study.  However,
submission of the mallard study would reduce uncertainty in the risk assessment
since it is not known how different avian species would respond to tribufos under
chronic exposure conditions.

2. A freshwater fish early life-stage study (rainbow trout, preferred species; 71-
4(a)):  Submission of this study would have a high value since EFED was unable
to characterize chronic risks to nontarget fish.  The available aquatic chronic data
are for invertebrates only, but indicate adverse effects on aquatic invertebrate
reproduction occur.  Further, the available data indicate:  (1) tribufos is likely to be
persistent in nontarget waters (hydrosoil) because the parent is stable to hydrolysis,
photolysis, and aerobic soil metabolism and ; (2) tribufos has adverse effects on
avian and mammalian reproduction (in addition to aquatic invertebrate
reproduction); and (3) tribufos is used in areas that may impact nontarget waters.

3. An estuarine/marine fish early life-stage study (sheepshead minnow,
preferred species; 71-4(a)):  Whether this study would be required depends on
the results of the freshwater fish early life-stage study and comparisons with
aquatic EECs.

4. An estuarine/marine invertebrate life cycle study (mysid, preferred species;
71-4(b)):  Submission of this study would have a medium value since EFED does
have a mysid life-cycle study (but one without an established NOEC) for use in
characterizing chronic risks to estuarine/marine invertebrates.  Submission of a
new study would reduce uncertainty in the risk assessment.  Further, the available
chronic aquatic invertebrate data indicate adverse effects on reproduction and
aquatic EECs (Texas and Mississippi) are well above effect levels.  In addition, the
available data indicate:  (1) tribufos is likely to be persistent in nontarget waters
(hydrosoil) because the parent is stable to hydrolysis, photolysis, and aerobic soil
metabolism; (2) tribufos has adverse effects on avian and mammalian reproduction
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(as well as on daphnid and mysid reproduction); and (3) tribufos is used in areas
that may impact nontarget waters.

5. Nontarget terrestrial plant studies (123-1(a) and (b)):  Submission of these
studies would have a high value since EFED is unable to characterize risks to
nontarget terrestrial plants.  Tribufos is a defoliant that defoliates targeted plants. 
Further, it is applied aerially and is persistent in the environment.  These factors
provide for exposure of nontarget terrestrial plants.

6. Nontarget aquatic plant studies (123-2):  Vascular plants (Lemna gibba): 
Submission of this study would have a high value since EFED is unable to
characterize risks to nontarget vascular plants.  Submission of this study would
reduce uncertainty in the risk assessment since it is not known how aquatic
vascular plant species would respond to tribufos.  Further, tribufos is applied
aerially and is persistent in the environment.  These factors provide for exposure of
nontarget aquatic plants.

B. Environmental Fate and Ground Water

All environmental fate data requirements have been fully satisfied, except for Terrestrial
Field Dissipation (164-1) and Spray Drift (201-1, 202-1).

! Two field dissipation studies were submitted and reviewed; however, both were
found to be of questionable scientific validity.  In addition, it was not clear what
the route of dissipation was in the two studies.  Both studies showed a rapid
decline in residues, which cannot be explained, given the information provided by
the laboratory studies.  The laboratory studies show that tribufos is very stable to
both chemical and microbial degradation.  Other possible routes of dissipation,
including accumulation in plants, volatilization, and leaching, are also not
supported by the laboratory data.  While it is not unusual to observe faster
degradation in the field compared with the laboratory, the differences seen here
were not justified.

New studies are required to define the behavior of tribufos under actual field
conditions.

! Spray Drift data requirements were imposed due to the phytotoxic nature of
tribufos and its method of application.  The registrant, Miles Inc., is a member of
the Spray Drift Task Force, and may elect to satisfy these requirements through
the Task Force.

V. Endangered Species
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Endangered species LOCs are exceeded for birds (single and multiple applications),
mammals (single and multiple applications), freshwater fish (Mississippi scenario), freshwater
invertebrates (Texas and Mississippi scenarios), and estuarine/marine fish and invertebrates (Texas
and Mississippi scenarios).

The Endangered Species Protection Program is expected to become final in the future. 
Limitations in the use of tribufos may be required to protect endangered and threatened species,
but these limitations have not been defined and may be formulation specific. EPA anticipates that
a consultation with the Fish and Wildlife Service may be conducted in accordance with the
species-based priority approach described in the Program.  After completion of consultation,
registrants will be informed if any required label modifications are necessary.  Such modifications
would most likely consist of the generic label statement referring pesticide users to use limitations
contained in county Bulletins.

VI.  Risk Characterization

Tribufos is unique for several reasons:  It is an organophosphate compound used as a
defoliant (alone and tank mixed with other chemicals), it is unusually persistent, and it is applied in
the fall.

According to information provided by BEAD, the use of tribufos has been rising from
1991 - 1994.  In 1991, it was probably applied to more than 1 million acres, or <10% of planted
acreage.  In 1994, tribufos was applied to 4 million - 5 million acres, or about 30% - 35% of
planted acreage.  Usually, one application of tribufos is made at a rate of <1 lb ai/A; occasionally,
two applications are made.

A major concern with tribufos is chronic risk because it is immobile and unusually
persistent.  However, EFED's assessment and characterization of the chronic risk from this
chemical is incomplete.  Crucial data are missing on field dissipation, freshwater and
estuarine/marine fish early-life-stage toxicity, and toxicity to non-target plants.  Tribufos is applied
in the fall -- outside the breeding season for birds and aquatic species -- so the data are
particularly important to understanding possible exposures to avian and aquatic species in the
spring.

Though data are not available to support this, EFED believes that in some areas of the
country, tribufos is applied mostly by aircraft.  This is because the wheels of the ground
equipment used to apply tribufos can damage the mature cotton plants and the wet soil may not
be firm enough to support the equipment.  The application method is important because some
labels for tribufos already carry warnings to avoid contaminating surface water via aerial
applications.

Mitigation measures for both acute and chronic risk are proposed below.  Because of the
low application rates for tribufos, it may not be possible to reduce or eliminate the risks and
maintain an efficacious application level.
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Based on information provided by HED, tribufos hits all of the triggers for special review
based on health effects.

The following is a summary of risk for non-target organisms.

A. Avian Species

Acute Risks

Acute risks to nonendangered avian species are not likely; any potential acute risks may be
mitigated by restricted use classification.  For single, broadcast applications of nongranular
products, risk quotients (RQs) ranged from 0.10 to 0.30.  For multiple, broadcast applications of
nongranular products, RQs ranged from 0.11 to 0.24.

Endangered avian species may be affected acutely, considering that such organisms may
be more sensitive than nonendangered species.  Further, the variation in acute oral LD50s and
dietary LC50s appears to indicate a difference in sensitivity between species.

The certainty of the above assessment is moderate to high.  The major factor that affects
the certainty (and prevents it from being high) is the variation in response among different species
in the acute oral and dietary studies.  For example, in the dietary studies tribufos ranges from
slightly toxic to moderately toxic to practically nontoxic depending on the species tested.  This
variation in response increases the uncertainty of the assessment.

Chronic Risks

Chronic risks are likely for avian species, including endangered species, for all use rates of
tribufos, whether applied as a single application or as a multiple application (two applications of
0.75 lb ai/acre, applied 10 days apart).  For single, broadcast applications of nongranular product,
RQs ranged from 1.03 to 3.04.  For multiple, broadcast applications of nongranular products, and
assuming maximum expected environmental concentrations (EECs) from 164 ppm to 358 ppm,
RQs ranged from 1.11 to 2.42.  For multiple, broadcast applications of nongranular products, and
assuming an average EEC of 196 ppm, the RQ was 1.32.

The certainty of the above assessment is low to moderate.  Two factors that affect the
certainty (preventing it from being higher) are:  (1) the lack of a mallard duck reproduction study;
and (2) application of tribufos in the fall, a time when birds are not typically breeding.  However,
the long persistence of tribufos in the environment (i.e., tribufos is stable to hydrolysis, photolysis,
and aerobic soil metabolism; soil aerobic metabolism half-life = 745
















